Effects of mono (2-ethylhexyl) phthalate and its straight chain analogues mono-n-hexylphthalate and mono-n-octyl phthalate on lipid metabolism in isolated hepatocytes.
In cultured hepatocytes, as in vivo, mono-2-ethylhexyl phthalate (MEHP) and its straight chain analogues mono-n-hexyl phthalate (MnHP) and mono-n-octyl phthalate (MnOP) each cause accumulation of lipid but only MEHP produces significant induction of peroxisomal fatty acid oxidizing enzymes. To elucidate the mechanisms underlying this lipid accumulation we investigated the effects of these phthalates and the drug clofibric acid on fatty acid metabolism in suspensions of isolated hepatocytes. The effects were found to be markedly dependent on the nutritional state of the animals from which the hepatocytes were isolated. In hepatocytes isolated from animals fasted overnight, or animals fed ab libitum but killed at approximately 2.30 p.m., MEHP, MnHP, MnOP and clofibric acid each caused a marked rapid stimulation of fatty acid oxidation and the synthesis of triglycerides in hepatocytes when incubated in Hanks saline. Export of very low density lipoprotein (VLDL) from the cells was either unchanged or somewhat reduced. In contrast, in hepatocytes isolated from rats fed ad libitum but killed at approximately 9.30 a.m. MEHP and clofibric acid did not alter fatty acid oxidation or triglyceride synthesis, while MnOP and MnHP increased triglyceride synthesis but decreased fatty acid oxidation. The effects of fasting were largely abolished by incubations of the cells in a complete tissue culture medium (Liebowitz L-15). The results suggest that MEHP and its straight chain analogues can, either as the free acid or the CoA ester, mimic the action of fatty acids in the allosteric regulation of fatty acid metabolism.